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(54) HORIZONTAL GROWTH METHOD OF CARBON NANO TUBE AND FIELD EFFECT 
TRANSISTOR USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a carbon nano 
tube horizontal growth method which can be applied 
effectively to nano device manufacture by selectively 
growing a carbon nano tube in the horizontal direction at 
a desired prescribed position. 

SOLUTION: This horizontal growth method of a carbon 
nano tube includes a step for forming a prescribed 
catalyst pattern on a substrate, a step for forming a 
layer for restraining vertical growth of the carbon nano 
tube on the substrate, a step for forming an aperture on 
the substrate and the layer for restraining vertical 
growth and exposing the catalyst pattern, and a step for 
synthesizing and growing horizontally the carbon nano 
tube at a position of the exposed catalyst pattern. 
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s#— #v^y ^-a— ^*fi]ffl ufc^ tv/</uyii^ 

r^^^^^COf^ifj^lfePJ-rSo 

[0 0 7 8] HI 2 O&tfS 2 1 £#fg-rS 0 y— * 2 1 

0£ Ki/-y 2 2 oai:M^fc*i#tt^ityf 

a-^l/y> ; 2 60W±S:IoTO^ |1^-F2 

20 30tl2y-h24 o^5e»$frfc*-#v-^y ^ 

-y/y 7^2 7 0, 2 8 0^»O«ES:Bl*p-t"S o C 
ttt-«t!9Cl. C 2^-e«^^FJ£-TS J: 5t-#S„ - 

£0)8$. y — ^ 2 1 0 t ^2 2 0Pfll:fcS*- # 

[0 0 7 9] y — * 210i:K^y2 2 0«ffi 

2 6 0^«UTlf^fc«)^iiaft««***JtUX I m 
30 1. Im2(OlS«tt, y-^210H>-y2 

[0 0 8 0] Z.<D£5tejffeXy — X 2 i oi^ASax 

t°>-^^a5-rsc^^T*#So y- 

*210£ClRBx C2^Kl/-y2 2 0WW- 
^>tyfa-yyy ^2 6 O^Sjagft: (Ballisti 
c Conductor) t-*S*^tfaASttS«-7-^^ 

[0 0 8 1] U^otCl, c 2PBll;I^/&£;ft,f;:fiH L 
J^su;IS-7-as hy^y v^uxttiA-rs^ps y-^210 

40 t KU- ^2 2 0^fc^lRllw«toT, ^fcT^*rtlA s BI 
[0 0 8 2] ^(DXoiZ, ^r*A*JB;fr — #W-y*\a. 

-yyy -/i?2 6 0 &m^xffitizmffi*mffiL.x * 

[0 0 8 3] — HI 2 3^VNL0 2 6»i**MJwJ:S 

^7-^^y^=.-^*5pfiK**fe^J:oXJgj«Stt 

fern**** k 7^>j*#<Dm%i$mm-c7F \^itmx*> 

So B 2 3 4v ^ LH 2 6 Sr#i UT t#M r 7 y 
so * 0^Mttfl!A£» UTttW-t-So 
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[0 0 8 4] 02 3fiy- b&X-tfl/i-S — y\Z 

#3l=y4r/U(N \)ki*&m^btl. «:«(Fe) 
^ny</Uh(C o)*fcf*£;ft£<0^&ft^ftffl^5w £ 

[0 0 8 5] h«ffi«y— ^ t KU- 

cvd) «^*s*t*. y-h«ffi^BBJ- 

[0 0 8 6] HI 2 4 hWig^riS^gR^i-SBe Lfc 

0(ft»Ufc r^RMflW^SiK**^-- 

[0 0 8 7] # — tfls-TS ^3. — ^«5Ht^Stf<^-C« 

tt<o«BJ: & hno«Ms»+-#v s y * -*EJLh* 

^-:7ft/fcft$*fc«ire*>So 

[0088] 

In, tSffiHiIl:M6^t^fcot, ¥*ft:fkft« 

['0 0 8 9] r^-TjO-^y^^-^o^S^ Ktt 
R I E (Reactive Ion Etching) ft ^<0$fc^m <y ^>^ft 

spjffli-tttf y 3 >K^bM±^*«{-»?Bt-fP s c t a* 

±U:«ffift!K#£ J fr5o ^tt, y-MWMH 



16 

Mtiim^m^tix ^xmmm** - 

[0090] 123^24 \Z7jk LfcHBglS 2 EI<& y y 
^7 7>f - IfitRfftSC ^^t-S S, L**U 0 2 
5 £ HI 2 6 Oflligli 3 [HlO y 4 -iS^Mt 

r.<DH$ x -&/&B#l-02 5<Z)1$itfiFETrt:ttT*ft 

10 £ 0 h ^ tr*-#yty f a-y* 2i£H 

n d o#«S*JJflUfcKo n d o HH^atfWS CI ^ 

-e£5 0 B 2 6 (D«Sii^W:*-!Kyt ; f 
dsgfa U ft [6] t-figfi -T 5 r £ ft B&Jt $ it 6 c t d J: 

[0 0 9 1] 

20 ^<7^j£ftJB^T^ 

SJWb* h ft*afc:§Brc# sS0fd 5 *>6 o 

[0092] #-#:^y^~-^jWW*ftfc* 

sF/fcKSftfcy--*^ K^-^««osg««aft0fa-t" 

[I^Mco^^ftt^PJ] 

[0i] i*w*-^yt;fa-^wilMI^8 

[Hl2]Hong Jie D i e {w J: «9 «fe$^fc^7 
30 -#^y^^-^*5p«S*j*ft«KW{^b^H 

[0 3] *3SM{w«t5^7-2K^y ^^--y<D7K¥^« 

«ft«*tt»c^ Ufc0® o 
[04] 03II/Ttfc*-#ytyfa- ^TjC^FJ&ft 

[0 5 A] i3l^lf:^-^yfy *7<D7k¥f& 

[05Bi a^s*ufe«Jt«ftjriiu-cv^ftv^y7Tfis 

40 ^P35ft^Lfc^T®0o 

[0 6] **Mi-J:5^-^^y^^-^* 5 PJ««: 

«ft7£tsft^Lfc0® o 

[0 7] ^^t^is^-^^^y^^-y^Tk^S 
[0 8] **wt-«t**-#^y^^-^/k¥^6:S 

^ft^®ft^Ufc0® o 
50 .[09] *^{^J:-5^7— ^^^-y^zi.— ^cotK¥^:S 
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[mi o] xftm^xz*— jK>-^y^^-^o*¥j« 

[mi 1] ^^{r^-S^-^^y^^-yoTK^ 
[01 2] — ^^Z^^-^* 5 ?^: 

[mi 4] *igKia5*-Ji?ytyfa- ^tMPj* 
[mi 5] 

[mi 6] 

^fi&o*^(cj:oT, wa^«te«t?#-#w-y?-3. 

S*S««*WM5t-* Ufcm®o 

[mi 7] ^aswtw.ts^-^^y^^-^^fi 
o»©*si:j:ot, Bfa-#-*tt«-e*-*>"#-y^a 
s*55iia«:wew^ ufcm®o 

[mi 8j ^rfcTj* 
[mi 9] *«W^J:5*— 7tf>"?-/^— 7<Di£¥-$L 
[0 2 0] ^SrSI^U 
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30 



[02 1] i2 0I^Ufc*MI^J;5^tV/W^ 
[02 2] ^^{Ci^^-TK^-^-y^^-^^^JfflL 

BSW^urt0ffio 
[02 3] *«M«wJ:-5^-2l?^y^3.-^<0*5pfig 

^Ufc0® o 

[02 4] *«WtwJ:-5^ — sJ?>"^y ^-3. — ^<o*5p^ 
^Lfc0ffio 

[02 5] &&W\z£Z>#— *KWV 
^Lfc0®o 

[02 6] *^t^J:e^— -R^slrJ ^ — 7<Dfc¥-I& 

^Lfcmffio 

1 0 : Sffi 
1 2 
1 4 
1 6 

1 8 

2 0 

3 0 : &m 

4 0 : 

4 2 : PPgfS 
2 10: y— * 
2 2 0: hV-y 
2 3 0 :Siy-h 
2 4 0 :S2y-h 
2 5 1. 2 5 2: 

2 6 0: X — TF^-r/^^ — yy}) y 9 J 

270, 2 80 :y-h^-/fyt/f: 
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1 11 fill lit I 



iiiimiiii 




[05 A] 




(13) 



2002-1 18248 





im2 3] 



[02 4] 




[B2 5] 

auk 



[02 6] 



(16) 



«Bfl 2002-1 18248 



(51)Int.Cl. 7 

H 0 1 L 29/66 

29/80 



BKBUSE-g- 



F I 

H 0 1 L 29/66 
29/80 



r-™-r (#%) 



C 
S 
A 



(31) ^5fe«l^5I#-^ 2001-37496 

(32) ffi5feP ¥^13^6^28 0 (2001. 6. 28) 

(33) «5Ht*KH @S (KR) 
(72)»W# ^ajr-^a.^A 

• y # w-*-* • >y a 

*V T/<— h ^ V h - 108- 1205 
(72)3§W# S ^ • i/^XL . ^ 

- K> • 762-68 



- bflhy 2- K>- • 421- 

37 

(72)«9!# ^^-^--/n^ 

• y • ■ 
-K>" (S*^l) 1^ 
T'<— ^ h * 97-202 
(72)*W# O-yni.. ^y^- 

^r^SS • y^ • -fc^^A— 

K>- ■ 13-93 • 201# 
F^-A(##) 4G046 CB03 CC06 CC08 
4K030 BA27 BA44 BB12 
5F102 FB10 GB01 GC01 GC05 HC01 
HC15 



